Regulation of profilin localization in Saccharomyces cerevisiae by phosphoinositide metabolism.
Profilin is an actin- and phosphatidylinositol 4,5-bisphosphate-binding protein that plays a role in the organization of the cytoskeleton and may be involved in growth factor signaling pathways. The subcellular localization of profilin was examined in the yeast Saccharomyces cerevisiae. Immunoblot analysis showed that profilin was localized in both the plasma membrane and cytosolic fractions of the cell. Actin was bound to the profilin localized in the cytosol. The association of profilin with the membrane was peripheral and mediated through interaction with phospholipid. The phospholipid dependence of profilin for membrane binding was examined in vitro using pure profilin and defined unilamellar phospholipid vesicles. The presence of phosphatidylinositol 4,5-bisphosphate in phospholipid vesicles was required for maximum profilin binding. Moreover, the binding of profilin to phospholipid vesicles was dependent on the surface concentration of phosphatidylinositol 4,5-bisphosphate. The subcellular localization of profilin was examined in vivo under growth conditions (i.e. inositol starvation of ino1 cells and glucose starvation of respiratory deficient cells) where plasma membrane levels of phosphatidylinositol 4,5-bisphosphate were depleted. Depletion of plasma membrane phosphatidylinositol 4,5-bisphosphate levels resulted in a translocation of profilin from the plasma membrane to the cytosolic fraction. Profilin translocated back to the membrane fraction from the cytosol under growth conditions where plasma membrane levels of phosphatidylinositol 4,5-bisphosphate were replenished. These results suggested that phosphoinositide metabolism played a role in the localization of profilin.